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GEOMETRY. 



Gondnoted by B- F. FINEEL, Eidderi Ho. All oontribntions to this department sbonld be sent to him. 



SOLUTIONS TO PBOBLEMS. 



23. Propoted by E. L. PRATT, Teenmseh, Nebraska. 

The ordinate of the point P of an ellipse is produced to meet the circle de- 
scribed on the major axis as diameter at Q. CQ, the straight line joining Q and the 
center of the ellipse, is tangent to the circle described on the focal radius of P as 
diameter. 

If is the excentric angle prove that 

sin g^_ 2(2a + ^)±4^«(^H?) 
a—b 

I. Solntionby WILLIAM HOOTER, A.M., Pb. D., Professor of Mathsmatics and Astrsnomy, 
Ohio University, Athens, Ohio. 

I get a diflferent result from that given in the problem by the follow- 
ing method: 

Let («', y) be the coordinates of P; then the focal distance of P is 
a—ex\ and the half of it is the radius of the circle. The coordinates of the cen- 
ter of the circle are plainly \{x'-\-ae), ^ , and the equation to the circle is 

(^_ £:±?£).*+ (y_ y-.y^ (£ll^y .. ..(1), or, reducing, x^+y^~{^^- +ae)x 
—y'y+aex'^d-- ■ .(2). 

The coordinates of Q are \!e\ -r y'j and the equation to CQ is 
ay'x—l)x'y=0 .... (3). 

The condition that (3) touches (2) is given by a^y'^ [aeiif— ^j 

+ 5«a?'»(a«.»'-^-^-^^)-ia5a!'y'8(,z!'-|-ae)=0.. ..(4),'or ^a^Pex' 

= [ay" -|-5«V+ae)]« . . . . (5). 
But x'=a cos ^, and y'=l sin 6; and (5) becomes 4:a*Pe cos 

= [aJ' sin' d+ab cos 0{a cos 0-\-ae)y or 4a'<s cos ff 

= [Ssin' 6'-f-a cos' ^+aecosS]« (6), a biquadratic in sin 6^ or cos 6*, con- 

sistant with the fact that there are four positions of P possible. 

n. Solation by the PROPOSER. 

Let (r', y) be the coordinates of the point P, and f -^^ — , -^) the co- 
ordinates of the middle point of PP, the focal radius, where e is the linear 
excentricity of the ellipse. The equation of CQ is y=*tan ^. Employing the 
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usual formulas, i?'P=^L^I^?L ; and the lengths of the perpendicular from the 

pomt(-^/-i-) upon (7^ xs -^7=iST- ' 

Since CQ is tangent to the circle upon i'/'this perpendicular =-^ , 

z 

Therefore, substituting for (a;,, y,) their values in terms of #, we obtain, 
(ffl— 5)sin 6* cos ff—a=—e{sin 6'+cos 0). 
Squaring and arranging (a- J) ^ sin* 6* cos* ^-2(a-5)(2a+S) sin # cos (? 
=— i*, which may be written (a—b)" sin* 20—'i{a—h)(2a + b) sm20= — ii^. 

Solving,sin 2^=?(^i)±A^^±*IJ . 

Gxoellent solutions were also received trim J. F. W. SOHEFFEB, G B M ZEBR and JOHN 
FA XJOHT. 

24. Proposed by T- W- PALMER, Professor of Mathematics in the University of Alabama. 

Two right triangles have the same base, the hvpotenuses (»f the first is equal 
to 60, of the second 40. The point of intersection of the tvfo hypotenuses is at the 
distance 15 from the base. Find the length of the base. 

Solution by 3BTH PBATT, 0. E , Assyria, Miohigan; A. H. BELL, Hillsboro, Illinois; and P. S. 
BEBG, Apple Creek, Ohio. 

Let AD^x-y; BC=x-\-y; EF=c=^l5; BD=b=iO; AC=a==60; 
AJ^=s; and FB^w. By similar triangles, ?« : o 
=w+z:x—y, or w{x-y)=c(w+z).. ..{I); and z : ci 
="u}+2 : x+y,or {w+s)e-s{x+y) (2). I 

.-. w{x—y)='s(x+y) . ..(3). Put x+y=s andj 
x—y=t. Then tot=2s or w=ss^t.. ..(4). Substi- 
tuting this value of w in the proportion of (2),— : c 

t 

= ^— p- : t. Dividing antecedents by ^ , we have s : e 




^t+8 : t,or st^c(t+s), whence c=-^ *JjE±yltlLVl^ t^l ,.. 

s+t x+y+w-y 2x ■■••W- 

From (5),a>«-2c.u=y«, whence a;=c+v'(y*+c«). From the figure, AC^-BO' 

=AB' and BD^-AD^==AB'. .: AC^-BC^=BD^~AD\ov a^-i.x'ryY 

—b^—ix—y)', whence x=^^~^ — . Equating the two values of x, '^~^- 

*y 4y 

=c+^/(y«+c»). 

From this, we have y*+Je(«*— 5')j'=(a*-5«)''. 

Restoring numbers, and solving the resulting equation, y=34.06()811. 

•The sequence Is. that AB may be any number whatever vhen AC and BD are Indefinite. 



